DESCRIPTION 
VIBRATION CONTROL MOUNT APPARATUS 
Technical Field 

[OOOl] The present invention relates to a vilDiration control 
mount apparatus capable of a]DSort>ing an initial pushing— u.p load 
based on a shock and capable of promptly damping a residual 
vibration generated after the shock . 
Background Art 

[0002] Conventionally, for example, a vibration control mount 
apparatus such as a viscous mount has been known, the viscous 
mount including: a case body mounted on a mount base member 
such as a frame of a truck; an elastic body mounted on the case 
body/ a sealing chamber formed in the case body; damping liquid 
such as silicon oil sealed in the sealing chamber; a movable 
body that has a damper plate which moves while receiving 
resistance from the damping liquid in the case body, that is 
supported by the elastic body and on which a cab floor member 
is mounted; and a gap (orifice) formed between an outer 
circumference of the damper plate and an inner circumference 
of the case body. (e.g. see Patent reference 1) 

Patent reference 1 : Japanese Laid— open Patent Publication No . 
7-133841 

Disclosure of the Invention 
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PiToiDlems to be Solved toy the Invention 

[0003] HoweveiT/^ ±n ttie above — ciescir±fc>eci conventional vitjiration 
control mount appazratus/^ for example, when a gap (orifice) 
between ttie dlamper plate and the case body is made smaller so 
that a residual vibration, which is generated after a shock: 
such as a pushing— up load is applied, is promptly damped, an 
initial pushing— up load cannot be absorbed when the shock is 
applied- As a result, large force is applied to a cab floor 
member side, and there is a possibility of causing reduction 
in durability of the cab, etc. On the other hand, when the 
gap (orifice) is made larger, there is a problem such that the 
residual vibration remains for a long period of time. 

[0004] In view of such problems, the present invention has been 
carried out, and it is an object of the present invention to 
provide a vibration control mount apparatus capable of absorbing 
the initial pushing— up load based on a shock and capable of 
promptly damping the residual vibration generated after the 
shock . 

Means for Solving Problems 

[0005] A vibration control mount apparatus according to claim 
1 includes: a case body mount ed on a mount base member ; an elastic 
body mounted on the case body; a sealing chamber formed in the 
case body; a viscosity change fluid which is sealed in the sealing 
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cha.miDe2r a.n<d of whicti viscosity is changeci; a. movaible tiody having 
a damper- portion, which moves while receiving resistance from 
the viscosity change fluid in the sealing chamber, and which 
is supported toy the elastic body; acceleration detecting means 
for detecting vibration acceleration of the movable body; and 
vi scos i ty variable control 1 ing means for changing the vis cos it y 
of the viscosity change fluid in accordance with the vibration 
acceleration detected by the acceleration detecting means . 
[000 6] The vibration control mount apparatus according to claim 
1 can absorb an initial pushing— up load based on a shock and 
promptly damp a residual vibration generated after the shock. 
[0007] Ina vibration control mount apparatus according to cl aim 
2, the viscosity change fluid of the vibration control mount 
apparatus according to claim 1 corresponds to a magnetic viscous 
fluid of which viscosity is changed by a magnetic field, and 
the viscosity variable controlling means according to claim 

1 forms the magnetic field in accordance with the vibration 
acceleration detected by the acceleration detecting means to 
change the viscosity of the magnetic viscous fluid. 

[0008] The vibration control mount apparatus according to claim 

2 can properly absorb the initial pushing— up load based on a 
shock and properly and promptly damp the residual vibration 
generated after the shock with use of the magnetic viscous fluid 
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of which viscosity is changeci t>y the magnetic field- 
[ 0009] In a vifc>2ration control mount appajratias accoarciing to claim 

3, - the viscosity chancre fluid of the vitoration control mount 
apparatus accorciing to claim 1 corresponds to an electric viscous 
fluid of which viscosity is changed ]Dy application of voltage, 
and the viscosity variable controlling means according to claim 
1 applies voltage in accordance with vibration acceleration 
detected t>y the acceleration detecting means to change the 
viscosity of the electric viscous fluid. 

[OOIO] The vibration control mount apparatus according to claim 

3 can properly absorb the initial pushing— up load based on a 
shock: and properly and promptly damp the residual vibration 
generated after the shock with use of the electric viscous fluid 
of which viscosity is changed by application of voltage. 

[OOll] Ina vibrat ion cont ro 1 mount apparatus according to claim 

4, the viscosity variable controlling means of the vibration 
control mount apparatus according to claim 1 raises the viscosity 
of the viscosity change fluid during the residual vibration 
generated after the shock:. 

[0012] The vibration control mount apparatus according to claim 

4 can properly and promptly damp the residual vibration by 
raising the viscosity of the viscosity change fluid during the 
residual vibration generated after the shock. 
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[0013] Ina. vilDira. t ion contro 1 mo urn t a.ppa.3ra.tu.s accoirciing to cl aim 
5, the mount base memt)ejr of the vibration contzrol mount apparatus 
accordincr to any one of claims 1 to 4 corzre sponcis to a turning 
frame of a working machine, anci a cab floor member is mounted 
on the movable body. 

[0014 3 Further, in a vibration control mount apparatus according 
to claim 5, an excellent vibration control effect to the cab 
floor member is exerted, and durability of the cab and riding 
comfort of an operator, etc., are improved. 
Effects of the Invention 

[00153 According to the invention of claim 1, it is possible 
to absorb an initial pushing— up loadbased on a shock: and possible 
to promptly damp a residual vibration generated after the shock . 

[0016] According to the invention of claim 2, it is possible 
to properly absorb the initial pushing— up load based on a shock 
and possible to properly and promptly damp the residual vibration 
generated after the shock with use of a magnetic viscous fluid 
of which viscosity is changed by a magnetic field. 

[0017] According to the invention of claim 3, it is possible 
to properly absorb the initial pushing— up load based on a shock 
and po ss ibl e to properl y and prompt ly damp the r es idual vibrat ion 
generated after the shock with use of an electric viscous fluid 
of which viscosity is changed by application of voltage. 
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[0018] Accoirciing to tlae invention of cla.im 4, it is possible 
to pr-operly and promptly damp ttie jresidual vibration by raising 
the viscosity of a viscosity change fluid diaring the residual 
vibration generated after the shock. 

[0019] According to the invention of claim 5, it is possible 
to exert an excellent vibration control effect to a cab floor 
member and possible to plan improvements in durability of the 
cab and riding comfort of an operator, etc. 
Brief Description of the Drawings 

[0020] Fig. 1 is a constitutional diagram showing an embodiment 
of a vibration control mount apparatus of the present invention; 

Fig. 2 is a cross sectional view of the vibration control 
mount apparatus of the present invention; 

Fig . 3 is a side view of an oil hydraulic power shovel 
provided with the vibration control mount apparatus of the 
present invention; 

Fig. 4 is a schematic view of the vibration control mount 
apparatus of the present invention; 

Fig. 5 is a graph indicating force F applied to a cab 
floor member and a speed dx/dt of a turning frame; 

Fig. 6 is a graph indicating a damping factor C of the 
vibration control mount apparatus of the present invention; 
and 
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Ficf. 7 is a. cons t ± tu-tiona.! dia-gra-m showing another 
embociiment of the vibzration control mount app>a3ratu.s of the 
present invention. 
Description of Syiobols 

[0021] 1 Oil h2/cirau.lic power shovel as working machine 
3 Turning frame as mount t>ase member 

9 Cat) floor memt>er 

10 Vibration control mount apparatus 

11 Case ]Doci2/ 

14 Mount rubber as elastic body 

1 5 Sealing chamber 

16 Magnetic viscous fluid as viscosity change fluid 
21 Movable body 

23 Damper plate as damper portion 
31 Acceleration detecting means 

32, 42 Viscosity variable controlling means 
41 Electric viscous fluid as viscosity change fluid 
Best Mode for Carrying Out the Invention 

[0022] Embodiments of the present invention will be explained 
with reference to the accompanying drawings . 

[0023] In Fig. 3, reference symbol 1 denotes an oil hydraulic 
power shovel as a working machine, the oil hydraulic power shovel 
1 includes a lower portion traveling body 2 of a crawler type. 
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cLTidL cL su.t>s t ant ± ally plat e — shaped turning frame 3 as a mount 
k>ase membeir ±s pirovicleci ak>ove the lower- portion travelincr body 
2 via a turning bearing portion 4 to t>e turnable around an axis 
of a vertical direction (not shown) . Moreover, a body 7 is 
constituted by the lower portion traveling body 2, the turning 
bearing portion 4 and the turning frame 3 . 

[0024] Further, on the turning frame 3 of the body 7, a working 
apparatus 5 which performs digging work: and a power apparatus 
6 constituted by an engine and a oil hydraulic piomp driven by 
the engine, etc., are provided- Furthermore, as shown in Fig. 
1 and Fig. 2, a substantially plate— shaped cab floor member 
9 of a cab 8 is provided above the turning frame 3 via the plurality 
of, for example, four vibration control mount apparatuses lO 
such as viscous mounts . 

[0025] The vibration control mount apparatus lO includes a 
bottomed substantially cylindrical case body 11 mounted on the 
turning frame 3, for example, the case body 11 is constituted 
by an outer cylinder member 12 and an intermediate cylinder 
member 13. A. mount rubber 14, which is substantially 

cylindrical and an upper and lower surface opening— shaped 
elastic body, is mounted on the case body 11 . -A. sealing chamber 
15 is formed in the case body 11, a magnetic viscous fluid 16, 
of which viscosity is changed by a magnetic field and which 
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is a l±q[i_iici viscosity change flu-ici, is sealed in the sealing 
clnainlDejr 15. Moreover, when the magnetic viscous fluici 

(magnetic fliaid) 16 such as silicon oil incluLding, for example, 
a magnetic particle and a surface active agent is placed in 
the magnetic field, an apparent viscosity is raised. 

[0026] Further, the vibration control mount apparatus lO 
includes a movable body 21 which is movably supported by the 
mount rubber 14 based on an elastic deformation of the mount 
rubber 14 and on which the cab floor member 9 is mounted by 
a bolt 20. For example, the movable body 21 is constituted 
by a guide shaft 22 such as a center pin, which is fitted and 
inserted into an inner circumference side of the mount rubber 
1 4 and in which the bolt 2 O is screw— engaged with an upper portion 
of the center pin, and a damper plate 23 as a substantially 
disc — shaped damper portion which is mounted on a lower end of 
the guide shaft 22 and which moves while receiving resistance 
from the magnetic viscous fluid 16 in the sealing chamber 15. 
A. circle ring— shaped gap (orifice) 24 is formed be tween an out er 
circumference surface of the damper plate 23 and an inner 
circumference surface of the outer cylinder member 12 of the 
case body 11. 

[0 027] Further, the vibration control mount apparatus lO 
includes acceleration detecting means 31 for detecting 
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v±fc>2ra.t±on a.ccel erat ion of the mova.t>le i^ociy 21. For example, 
the acceleration detecting" means 31 is an acceleration sensor 
for (detecting vibration acceleration of the cat> 8 which vik>rates 
in an integrateci manner with the movable t>ociy 21 in a vertical 
(direction . 

[002 8] Furthermore, the vibration control mount apparatus lO 
includes viscosity variable controlling means 32 for forming 
the magnetic field in accordance with the vibration acceleration 
detected by the acceleration detecting means 31 and for changing 
viscosity of the magnetic viscous fluid 1 6 in the sealing chamber 
15. The viscosity variable control 1 ing means 32 has an integral 
circuit 32a, a band— pass filter circuit 32b, a gain circuit 
32c, an absolute value circuit 32d, an amplifier circuit 32e 
and an electromagnet 34 . 

[0029] For example, the viscosity variable controlling means 
32 forms the magnetic field by turning on of the electromagnet 

(magnetic field forming means ) 34, places the magnetic viscous 
fluid 16 in the sealing chamber 15 in the magnetic field and 
raises the viscosity of the magnetic viscous fluid 16, only 
when vibration acceleration near a resonance point frequency 
between the turning frame 3 and the cab floor member 9 is not 
less than a predetermined value. An impul s e — 1 i ke shock 
acceleration of an initial shock is generally a high frequency 



lo 



and f ilter-ed kiy the t)a.rLci— pass filter circiait 32]3, and ttiezref oire 
a magnetic: field is not fo armed in the initial shock:, the viscosity 
of the magnetic viscous fluid 16 remains low. Moareovear, it 
is possible to employ a constitution in which iaron powder, etc . , 
is not concentrated to a periphery of the electromagnet 34 from 
the exterior or the outside by a proper sealing mechanism. 
[0030] Further, for example, when a shock such as a pushing— up 
load from a surface of bedrock is applied to the body 7 of the 
oil hydraulic power shovel 1 during digging work by use of the 
oil hydraulic power shovel 1 provided with the vibration control 
mount apparatus lO, the shock applied to the body 7 is absorbed 
by the vibration control mount apparatus lO, and vibration to 
the cab 8 is controlled. 

[ 0031 ] That is, in the initial shock, the electromagnet 34 
remains off, a magnetic field is not formed, and the viscosity 
of the magnetic viscous fluid 16 remains low. Therefore, an 
orifice res i stance during the fluid movement in the gap (orifice) 
2 4 becomes smal 1 er , an initial pushing— up load with a large 
amplitude is absorbed, as a result, a large force is not applied 
to the cab floor member 9, and there is no possibility of causing 
a reduction in durability of the cab 8 . 

[0032] Further, after a shock is applied to the body 7 of the 
oil hydraulic power shovel 1, when the vibration acceleration 
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near ttie resonance po±nt frequency fc>etween tlae turning frame 
3 of the toody 7 and the cafc> floor meirLber 9 of the cab 8 ± s not 
less than the predetermineci value, current is supplied to the 
elect romagnet 34 , the magnetic field is formed, and the vi scos i ty 
of the magnetic viscous fluid 16 in the sealing chamt)er 15 is 
raised." Therefore, the orifice resistance during the fluid 
movement in the gap (orifice) 24 becomes larger, a residual 
vibration with a small amplitude is promptly damped, as a result , 
there is no possibility of causing a reduction in riding comfort 
of an operator. 

[0033] The above— described vibration control mount apparatus 
lO thus maintains the viscosity of the magnetic viscous fluid 
IG low without changing it during the initial pushing— up load 
based on a shock to absorb the load, and thus includes the 
viscosity variable controlling means 32, which raises the 
viscosity of the magnetic viscous fluid 16 during the residual 
vibration after the shock:, to promptly damp the residual 
vibration based on inertia generated after the shock, without 
a large change to the conventional viscous mount shape. 
Accordingly, it is possible to plan improvements in the 
durability of the cab 8 and the riding comfort of the operator, 
etc - 

[0 034] Further, the vibration control mount apparatus 10 can 
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change the ojrifice jresista-nce in the ga.p> (orifice) 24 toy the 
magne t i c vi scoias fluid 16 to enlajcrge the gap> (oorifice) 24 between 
the daitipejr p>late 23 and the case body 11. Theorefozre, the 
vibrat ion contro 1 mount appairatu-S 1 O can control abrasion caused 
by interference between the damper plate 23 and the case body 
11, maintain a stable damping factor characteristic, and make 
a secular change of performance smaller. 

[003S] Here, Fig. 4 is a schematic view of the vibration control 
mount apparatus lO, Fig. 5 is a graph indicating force F applied 
to a cab floor member 9 and a speed dx/dt of a turning frame 

(mount base member) 3, and Fig. 6 is a graph indicating a damping 
factor C of the vibration control mount apparatus lO. 

[ O 03 6 ] The force F appl ied to the cab f loor member Sis represented 
by the expression (1) in Fig. 4. In this expression (1) , 
displacement of the turning frame 3 is defined as x, displacement 
of the cab floor member ^ is defined as y, time is defined as 
t, a spring coefficient of the mount rubber 14 is defined as 
k: and the damping factor i s defined as C . Further, when C is 
changed as shown in Fig. 6, F becomes stable as undulation of 
the dotted line is extremely small in Fig. 5, and therefore 
the durability of the cab 8 and the riding comfort of the operator, 
etc., can be improved. 

[0037] Fig. 7 is a constitutional diagram showing another 
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eirLbodiment of the v±t)ra.t±orL contorol mouLnt appara tuis lO. 
[0038] In a. vilDiration contirol moumt appairatias lO shown ±n Fig. 
7, ci±ffeir±ng from the vibration contirolmoiant appairatias as shown 
in Fig. 1, an electric viscous fluid 41 as a liguici viscosity 
change fliaid of which viscosity is changed by application of 
voltage is sealed in the sealing chaint>eir 15. Moreover, when 
voltage is applied to the electric viscous fluid (ER fluid) 
41, inner particles aggregate to form a chain structure along 
an electric field direction, and therefore an apparent viscosity 
is raised. 

[0039] Further, the vibration control mount apparatus lO 
includes viscosity variable controlling means 42 for changing 
the viscosity of the electric viscous fluid 41 in the sealing 
chamber 15 by application of voltage in accordance with the 
vibration acceleration detected by the acceleration detecting 
means 31. The viscosity variable controlling means 42 has an 
integral circuit 42a, a band— pass filter circuit 42b, a gain 
circuit 42c, an absolute value circuit 42d and an amplifier 
circuit 42e- 

[0040] For example, the viscosity variable controlling means 
42 applies voltage to the bolt 20, the movable body 21, the 
electric viscous fluid 4 1 and the case body 11 to raise the 
vi scosity of the electric viscous fluid 41 in the sealing chamber 
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15, only when the vltoration acceleration near the resonance 
point frequency between the turning frame 3 and the cat> floor 
meittber 9 is not less than the predetermined value - The 
impul se— li ke vibration acceleration of the initial shock is 
generally a high frequency and filtered lo>y the band— pass filter 
circuit 42fc>, and there f o re vo It age i s no t appl ied, the viscosity 
of the electric viscous fluid 41 remains low. 

[0041] Moreover, an insulator 43 is provided between the bolt 
2 0 and the cap floor member 9, and a ground 44 is connected 
to the case body 11 . Other constitutions of the vibration 
control mount apparatus lO shown in Fig. 7 are basically similar 
to the constitutions shown in Fig. 1. 

[0042] Further, for example, when a shock such as a pushing— up 
load from a surface of bedrock is applied to the body 7 of the 
oil hydraulic power shovel 1 during digging work by use of the 
oil hydraulic power shovel 1 provided with the vibration control 
mount apparatus lO shown in Fig. 7, the shock applied to the 
body 7 is absorbed by the vibration control mount apparatus 
lO, and the vibration of the cab 8 is controlled. That is, 
the voltage is not applied in the initial shock, the viscosity 
of the electric viscous fluid 41 remains low. Therefore, the 
or i f i ce resistance during the f luid movement in the gap (orifice) 
24 becomes smaller, the initial pushing— up load with the large 
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a.mpl ± tuicle ±s absorlDecL, a.s a. 2resu.It, a large force ±s not appllecL 
to the cab floor meruLber 9, ancl ttiere ±s no possibiH ty of cau.s±ng 
recluiction ±n the clu-rabiHty of the cab 8 . Furthermore, after 
the shock is appliecL to the bodly 7 of the oil hydraulic power 
shovel 1, when the vibration acceleration near the resonance 
point frequency between the turning frame 3 of the bocly 7 ancl 
the cab floor member 9 of the cab 8 is not less than the 
pr ecLet erminecl value, voltage is applied to the electric viscous 
fluid 41, etc. , and the viscosity of the electric viscous fluid 
41 in the sealing chamber 15 is raised. Therefore, the orifice 
resistance during the fluid movement in the gap (orifice) 24 
becomes larger, the residual vibration with the small amplitude 
is promptly damped, as a result, there is no possibility of 
causing a reduction in the riding comfort of the operator. 
[0 043] The vibration control mount apparatus lO shown in Fig. 
7 thus maintains low viscosity of the electric viscous fluid 
41 without changing it during the initial pushing— up load based 
on a shock: to absorb the load, and thus includes the viscosity 
variable controlling means 42, which raises the viscosity of 
the electric viscous fluid 41 during the residual vibration 
after the shock, to promptly damp the residual vibration based 
on inertia generated after the shock, without a large change 
to the conventional viscous mount shape, similarly to the 
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v±]D2ra.t:ion contirol moumt a.ppa.ira.t:ij.s lO shiown in Fig. X- 
Accorciingly , it is possible to plan improvements in the 
ciu.jrat>ili ty of the cat> 8 and the riding comfort of the operator, 
etc. Further, the vibration control mount apparatus lO can 
change the orifice resistance in the gap (orifice) 24 toy the 
electric viscous fluid 41 to enlarge the gap (orifice) 24 between 
the damper plate 23 and the case body 11. Therefore, the 
apparatus 1 O can control abrasion caused by interference between 
the damper plate 23 and the case body 11, maintain the stable 
damping factor characteristic, and make the secular change of 
performance smaller. 

[0044] Moreover, in either embodiment, the acceleration 
detecting means 31 may be an acceleration sensor which directly 
detects the vibration acceleration of the movable body 21. 

[0045] Further, an elastic body supporting the movable body 
21 is not limited to the mount rubber 14, and may be an object 
employing a spring, etc . 

[0046] Furthermore, the vibration control mount apparatus lO 
is applicable to a t ravel ing machine such as a truck:, in addition 
to the working machine such as the oil hydraulic power shovel 
1 - 

Industrial Applicability 

[0047] The present invention is applicable to a working machine 
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su-chi as an oil hLYcl2rau.l±c power shovel or a traveling machine 
STJichL as a tariack: . 
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